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= (continued) -
TABLE I

TN )

g Precision of the method for measurement of plasma
concentrations of phenylpropanoclamine determined as the
coefficient of variation of the mean of five replicate
assays.

Phenylpropanolamine Area Standard Coefficient

Plasma Concentration (ng/ml) N Ratio Mean Deviation of Variation

5.23 0.0811
5.23 0.0926 Y
5.23 4 0.0850 0.0868 0.0049 +5.63%
5.23 0.0883
20.94 0.2808
20.94 0.2806
20.94 5 0.2770 0.2812 0.0050 +1.80%
20.94 0.2778
20.94% 0.2897
103.70 1.“830
104.70 4 1.364 1.3619 0.0883 +6.148%
104.70 1.2987 v
157.05 1.9904 -
157.05 1.9534 Y
157.05 S 1.9580 1.9616 0.0322 +1.64%
157.05 1.9139 :
157.05 1.9930
261.75 3.2536 .
261.75 3.2039
261.75. 3.1132
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Appendix II
(continued)

TABLE Ia

- '

g;} Precision of the method for measurement of urine
concentrations of phenylpropanclamine determined as the
coefficient of variation of the mean of five replicate

assays. . .
Phenylpropanolamine Area Standard Coefficient
Urine Concentration (ug/ml) Ratio Mean Deviation of Variation
0.955 0.01529
0.955 0.01551 .
0.955 0.01502 0.01506 0.00034 :2.235
0.955 0.01471%
0.955 0.01479
3.82 0.06072
3.82 0.06085
3.82 0.06106 0©0.060%% 0.0003% +0.55%
3.82 0.06060
3.82 0.06146
9’55 00'1566
9.55 0.1557
9.55 0.1560  0.1556 0.00064 +0.41%
9'55 001563 . .
9.55 0.1546 <
38.2 0.6411
38.2 0.6526
38.2 _ 0.6475 0.6475 0.0041 +0.64%
38.2 . 0.6486 .
38.2 0.6478
95.5 1.6369
95.5 1.6303 :
95.5 1.6305 1.6328 0.0031 . 10.195
95.5 1.6345
95.5 1.6298
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(continued) ’

TABLE II

Reproducibility and accuracy of plasma assay. Plasma
was spiked with 99.43 ng/ml phenylpropanoclamine HCl,
-then separated into five separate aliquots which were
stored at -20 C. These aliquots were assayed on five

separate days over a 97 day period.

Pnenylpropanclamine HCl . Average (ng/ml) and
Determined (ng/ml) Coefficient of Variation
97.12 '
102.34 '
87.12 , : 93.09(+7.03%, n = 5)
] 87.55 :
I o 91.33
Percent difference between

actual plasma level and
the average determined

level —
6.37

-12-




Appendix II
(continued)

Table III

Reproducibility and accuracy of urine assay. Urine was
spiked with 22.72 ug/ml phenylpropanclamine HCl, then
separated into 8 separate aliquots which were stored at
-20°C. These aliquots were assayed two at a time on four
different days over a two week period.

Phenylpropanolamine HC1 Average (ug/ml) and
Determined (ug/ml) Coefficient of Variation

22073 L)
22.02
21.65

21.45 22.36 (+2.69%, n = 8)

22 .47

22.93

23.13

22.48
Percent difference between
actual urine level and
the average determined..
level

1.58

-13-
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(continued)
Table IV
<:} Reproducibility of detector response. The same extracts

of phenylpropanoclamine from plasma and from urine were
injected into the GLC (for plasma) and the H.P.L.C. (for

urine) five times on the same day. .
Phenylpropanolamine HC1l Area Standard Coefficient
Plasma Concentration (ng/ml) Ratio Mean Deviation of Variation’
104.70 1.3605
104.70 1.3636 :
104.70 1.3778 1.3652 0.0072 +0.53%
104.70 : 1.3605
104.70 1.3636
Phenylpropanolamine HCl1l Area Standard Coefficient
Urine Concentration (ug/ml) Ratio Mean Deviation of Variation
22.72 | 0.2676
‘22072 002706
22.72 0.2707 0.2708 0.00203 +0.75%
22.72 ' 0.2727 . '

T 22.72 0.2724 -

-14-



" Appendix II' ™
{continued)
. Table V

(:; Stability of phenylpropanolamine HCl in plasma. Plasma
was spiked with phenylpropanolamine HCl at three levels
(approximately 20, 100, and 190 ng/ml), then separated
into separate aliquots which were stored in silicone
coated 10 ml blood collection tubes (B-D Vacutainer Brand)
at -20°C. Aliquots were assayed periodically over a 33
day period.

1

i

Phenylpropanolamine HC1

' Day Determined (ng/ml)
0 21.5 106.2 190.0

i 1 20.0 102.4 184.1.

I 7 23.3 111.1 183.3
12 26.7 108.9 187.8
15 24.% 118.9 198.9

’ 21 22.0 100.0 177.0
28 23.0 114.0 198.0

' 33 18.8 106.% 187.1
Average 22.5 108.5 188.3

l Standard Deviation 2.5 6.2 6.3

< Coefficient of

Variation +11.11% 25.71% +3.35%




Appendix IT
(continued)

<:> ) | Table VI

Stability of phenylpropanoclamine HC1l in urine. Urine
was splked with phenylpropanolamine HCl at three levels
(approximately 2, 25 and 50 ug/ml), then separated into
Separate aliquots which were stored in one quart poly-
ethylene bottles (normally used for urine collection in
clinical studies) at three different temperatures (room
temperature, 4°C and -20°C). "Aliquots of these solutlons
were assayed periodically over a 28 day period.

Phenylpropanolamine HC1l Determined (ug/ml)

Day Room Temp 4°C -20°C_ Room Temp 4°C -20°C Room Temp U4°C -20°C

0 1.76 1.81 1.77 21.79 23.82 24.39 49,87 49.39 48.69
3 2.13 2.12  2.10 24.82 25.01 24.87 49.73 50.04 50.11
7 2.23 2.15 2.08 22.52 24.67 24.79 50.22 50.97 50.67
1 1.90 1.96 2.29 18.19 23.51 24.39 44,74 S1.60 48.12
15 0.95- 1.46 2.10 15.43 24.76 24.69 38.56 50.88 49.77
23 1.03 1.37 2.12 13.01 21.29 22.80 . 25.53 46.43 50.93

4:1615303: 1IM1CMG
3/24/82

-16-
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HMoure 1

starcaxd cuzve f£or assay of phenvipropanolaming
iz plasza, constructed by plotting pesk area
r2tils of shemylprspanolamise to ista=znal

stands=d 2ga2inst conzentration of phezylpro-
Pz=olanine,

Yot

3

Area Ratio { phenylpropanolamine/ internal standard)

1,01

. 50 ico i50 200 50 °
Pheaylporopanclamine Concenzration (&3,/ml)

-} T~
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Appendix II
(continued)

Figure 2

standasd cuxve Jor essay of phenylzropanclamine
in urine, comstructsd by plotting peak area
satlio of phesylorozanolazine 2o inzec=2l
standa=d acaingt conesztration of phexylpresae-
nolazins,

Ares Ratlo ( phenylpropanotamine lcCL/ internal standard }

:
emylzzizanslamise Conzancrazisn fuag
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Appendix II
{continued)’

Figura 3

Chromatograms of {A) control extract of 1 ml
Plasma and (B) extract of L @l plasma containing
5.23 ng/ml of Phenylpropanolamine BCL (1) and
approximately 200 ng 2-amino=l-phenyl-l=
Propanol hydrochloride (2).

2%

|

xi
’

{2)

Xn
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Appendix II
(continued) - .

Figure 4

Chrczatesrans of (A) cont=sl sa2=3ls of urines
and (3) control sample of ucine cangaiaiag
2.27x9/ml pheaylprasansiznina ECL (1) aad .
approxiz=ately 60 /ag_u:;hetznine sullats (2).

N9 a
F - .
- H -
. . (2)
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L : b i
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EXHIBIT 1
PP A roe 3
aUTO-
saerzr 4 }ﬁggggg___}-<:>—1 [ peTEeTeR
[ rocet
pr=—corme =2,
: WRTZR
n=

P A: Mobile phasa delivery at 1.5 ml/md

PUL B

uo::':aa solutiocn delivesy 2t 1.3 W'ai:.

AU".‘:S;F.U!.‘::{: WISP? TIOA or eguivalent

COLTINY:

CoS-Eypessil, shandon Southern

PRI-COLTMN; Watax’s 3ondapak Cyg/Corasil®
T: LC Tefloz Tas joinw

WATIR 3ATE: 15°x%0.027" colled toflon tubiss

which secves as the is.lizs rsacsar is
izsersed {n this zscm-tasjperature
wates bath

TIZCICR: Tluorcmetaw, Scicaffsl or eguivalsss

excitaticn ac 340 m=
exission curad® 2t 413 =
ATOR: Snm’?hvs-c: 4100 or e—-.::.vale..-

-2l-
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PROTOCOL C-81-011 ?f%ﬁppendix 111 N

Assay of Residual PPA.BCl Content
of GITS Recovered from Stools

INTRODUCTION

The following is a description of a high pressure ligquid chrcma:ographic method
1 for the detarmination of phenylpropacolamine-BCl (PPA-BCl) content in OROS®,
The determination involves crushxng the systems and dzssolvzng the particles in
distilled water, and injecting a filtrate of this solution into the chromato=-
graphic system. The compound is resolved om a reverse phase column and detected
by UV absorption at 254 em. Quantification is obtained by linear regressionm
analyszs of peak areas of a standard curve containing at least three standard .
I points. Results will be reported as the BCl salt of PPA. This assay will

resolve PPA from e=<-aminopropiophencae.

SAMPLE PREPARATION

Accurately weigh (mg) each system, then place each system between two plastic
weigh boats and crush with a rubber mallet. Quantitatively transfer the crushed
system particles to & 250 ml volumetric flask and add about 100 ml distilled,
deionized water. Place the volumetric flask in a sonic bath for 10 minutes,
to dissolve the drug partxcles. Cool to room temperature, Chen £fi11 each

—, flask to volume with H30 and mix., Filter a pottlcn frem each flask and .

=) inject 40 mel into the chromatographic system. Y

STANDARD PREPARAIIOH

-

For analysis of systems containing 75 mg of drug, accurately veigh about 60
mg PPA-HC1 USP Reference S:andzrd, or equivalent, and transfer quantitatively
to a 50 =l volumetric flask.* TFill to volume with H90 and mix. Prepare
vorking standard dilutions by accurately pipeting the following volumes of
PPA-HC1 standard stock soluticn and Hy0 into appropriate glass cest

tubes, and mix. Assuming 60 mg PPA-BCl was used £o prepare the standard
stock solution, the following calibration standards would be generated:

PPA-BC1 Stock B0 Final Volume PPa-EC1
(ml) (ml) ’ (=ml1) (mg/ml)
1.00 5.00 © . 6.00 0.200
1.00 3.00 4.00 0.300
1.00 2.00 3.00 0.400

Prepare standards daily prior to analysis. L

- LA -

*SOTE: For analysis of systems containing other tham 75 mg of drug, divide the
expected (labeled) system PPA-HCl contsat by 75. Then, mulcipiy the
product by 60 to get the amount of PPA-HC) needed £ prepare a stock
solution thac, wvhen diluted as suggested above, will bracket the
expeczed sample concentraciom.

—lw
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iygendix 11
(continued)

ANALTSIS

Assemble a liquid chromatograph employing a controlled volgme pumping syste=a,
a sample injection device, a UV decector capadle of de:e::x?n at 254 nm and a
suitable recorder and/or integrator. Use the chromatographic column as

indicaced, '
EQUIPMENT
Pump: Waters 6000 A or equivalent
Detector: Waters M440 or equivalent
Injector: Waters WIS? 710 A or B Automatic Sample Processor, or Rheodyue
7105, or equivaleat.
" Column: Waters Micro Bondapak 613'10 micron or equivalent.
7T Recorder: =V ocutput matched to detectsr output .

-

In:egra:o::. Spectra Physics 4100, or 5quivalen:

OPERATING PARAMETERS

‘-

Flov Rate: 1.5 ml/uin
Pressure: 2500 psig . -
Detector

Wavelength: 254 om T
Chart Speed: 0.2 in/min or 0.5 ca/min

Injection .
Volume: 40 mel .

Columm Temp: Ambieat

Attempation: 0.05 ADFS . - : =
Retention ‘ ‘ :
Tize: ?P4 7.4 mia (ncmimal)

1o
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(continued)
REAGENTS
Mobile Phase: 40:60 MeOB:buffer
- . : . i
Prepare as follows: )

To a1l liter volumetric flask add 700 ml distilled B30, 50 ml of

1 M NaR,P04, pE 7, 1.9 g Eexane Sulfonate ¥a, and 20 ml of 0.25 M-
triethylammonium phosphate, pE 7.3: Fill to volume with B30 aund
mix., Traosfer contents to & 2 liter erlemeyer flask and add

667 ml MeOH, Mix and degas by vacuum filtratiom.

COLIMN PERSORMANCE ‘

Assemble the specified chromatographic system. To coundition the coluzmn, set
the monitoring wavelength and pass mobile phase through the column at the
flov rate to be used for analysis. Equilibrate the system unril a steady
baseline is obtained and column pressure is stabilized. If repeated sample
~2) injections give a stable retenticn time, proceed o analyze the samples

’/ and record the actual conditions used for the analysis.

*NOTE: 1If w<-aminopropiophesone is to be quantified, inject an aliquot of

a test mixture prepared by adding 0.1 ml of <<-amincpropiophenoune
Stock Standardl to 9.9 ml of cne of the PPA-HCl calibracionm -
standards. Tf a resolution factor of greater than 1 is obtained,
proceed to analyze the sample preparatiouns.

CALCULATIONS

IDENTITY

’ .
Identify the PPA peak (and, o« -aminopropiophenone peak, if present) by com—
parison of the retention time of the sample preparatiou(s) with thac of the

1P:epare a Stock Standard of o{~amincpropiophencne-HUL as follows: .

Weigh 25 mg of <X-aminopropiophenona-BCl USP Refirence Standard, ov equivalent,
and quantitatively transfer to a 50 ml volimetric flask. Dissolve aod £ill cto
volume wicth discilled water, IS S-amipopropiophesone is Jecectad in sample
preparation(s), then dilute this Stcck Standard with 0.05 M phosphate buller,

pE 6.5, to obtainm 1,2,4, and § mez/ml of o-a=inopropiophenocue-3IC1l workiag
standards., .

-3=



Appendix III
{continued)

standard preparation(s). If the retention times match, sample peaks are
identified. :

»

CONCENTRATION

Construct a standard curve by plotting concentrations (mg/ml) of PPA-HCL vs.
peak area on linear graph paper, or by calculating the best straight Iine'by
linear regression asalysis. Measure the peak area of the Sample Preparations

and deternine the concentration of PPA-ECl in the samples from the standard
curve., Then calculate:

A. mg PPA-ECl in system = C x 250 ml
B. . We 2 PPA-ECl in system = 5—5—%29—5£ x 1002 = wnere

* . .

C = concentration of sample solution obtained from standard curve, ia mg/=l

B
-

W = wveignt of system, in mg . .
€. From the individual assay results above, calculate the average drug conteat

and sctandard deviation : : .

NOTS: The same calculation may be used for quantifying S<-aminopropicphencae
using a2 standard curve obtained from the working standards suggested
oa pg. 3. Additiozal working standards may be prepared to bracket
the detected concentration of o<~aminopropiophencse in the sample
preparation(s). .

.L
b
ﬂ..

This method developed by Tom Tast - )



.

L]

-

LE°TT

-

- .
‘e

euouaydoydoadoujus-~jo |..&

) 2E2

e

- o

ocumuﬁocuzeu.:acu__s.ln\- d

Appendix III
(continued)

SAMPLE CEROMATOGRAM
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PROTOCOL C-81-011: Study II

e

APPENDIX 1V

Yo
j Assay of Dosage Forms for PPA.HCl1 Content
| Gastrointestinal Solution
- Therapeutic Lot #146082
Systems
] Control #154982 mg PPA.HC1
: 37.5mg  25.0mg
- Week Sample # dose dose
A 1 ) § 37.56 25.28-
2 37.74 25.19
1 . 3 37.55  25.16
Run # Mean Range Mean = 37.62 25.21
| | 1 75.1  69.5-81.4 |
‘ 2 1 37.97 24 .98
2 75.4 67.8-80.3 2 37.87 24.98
] 3 38.46 24.81
3 74.5  64.7-78.8 Mean  38.10  24.92
- 4 1 37.95  25.33
"2 38.06 25.55
! Mean 38.01  25.44
1 Dexatrim - 5 1 37.59  25.14
Capsules 2 37.65 25.23
; Lot .#SDF 282E Mean 37.62 25.19
Sample # PPA.HC1 '
=STple - e _» 7 1 37.85  25.29
1 1 87.2 2 37.61  25.29
. 3 78.2
3 3.5 . Mean 37.73 25.28
LI T
' . ) X 25.17
_ g 23’; 8 % . 7.0 25.08
1. 8 . 61.0 Mean 37.71  25.13
N 9 . 86.3 ' -
‘];' - 10 56.2 x g i i ‘d‘ 1 déstroy;d“
. ample accidently dest
2 _ i‘;?g‘m. 7;; o during assay
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PROTOCOL C-81-011: Study I1I

Assay of Dosage Forms for PPA.HC1 Content

APPENDIX 1V

Gastrointestinal
Therapeutic

Systems

Control #154982

Run ¢ ‘Mean Range
1 75.1 69.5-81.4
2 75.4 . 6708-80.3
3 74.5  64.7-78.8

_Dexatrinm
Capsules

Lot #SDF 282E

MG

Sample # PPA.HC1

1 87.2

2 78.2

3 63.5

4 79.7

5 80.7

6 64.7

7 69.1

8 - 61.0

9 86.3

. 10 66.2

Mean 73.7

+S.E. M. 3.1

~

Solution
Lot #146082

Week Sample #

1 1
2
3

Mean

Mean

mg PPA.HCl
37.5mg 25.0mg
dose dose
37.56 25.28
37.74 25.19
37.55 25.16.
37.62 25.21
37.97  24.98
37.87 24.98
38.46 24.81 ‘
38.10 24.92
37.95 25.33
38.06 25.55
38.01 25.44"
37.59 25.14
37.65 25.23
37.62 25.19
37.8%5" 25.29
37.61 2529
37.73 2§-29
-% - 25.08
37.71 25.13

- .
.

* Sample accidently destroyed
during assay '
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Statistics Report
(ST-143-83)

PHENYLPROPANOLAMINE ABSORPTION DURING ORAL ADMINISTRATION
FROM GASTROINTESTINAL THERAPEUTIC SYSTEMS - STUDY 2

OBJECTIVE: To compare the bicavailability and the profiles for

plasma levels and total urinary excretion for the following three

oral dosage forms of phenylpropanolamine:

(1) Acutrim OROS capsules

{2) Dexatrim 12 hour sustained release capsules. _ __

(3) Agueous solution

DESIGN: Twelve subjects received 75 mg PPA HCL per day from one

of the oral dosage forms indicatgd above, for four consecutive days

and five of the study, according to a 3 x 3

during weeks one, three,

Latin sgquare design. Blood samples were drawn during days one and

four of the dosing cycle and assayed for phenylpropanolamine HCL.

Urine was collected during the entire dosing cycle.,

STATISTICAL METHODS: The following parameters were analyzed by

-

analysis of variance (Grizzle)l:

Area under the curve for day one

Area under the curve for day four

——

Total urinary excretion.

In addition, Westlake's confidence intervals2 were calculated for

each pair of dosage forms for these three parameters,
Plasma levels were alsoc analyzed by a repeated measures analysis

of variance (ANOVA)B. This analysis tests the null hypothesis of

equality of all formulation means, as well as parallelism of the



avs,
L3

| LB

response curves over time (formulation by time interaction).
Comparisons between formulations at each time point were made using
Student's t tests.

Since the Aﬁova table for the repeated mez:ares analysis contains
three "error" terms (main plot error, subplot error, and the'subject
by time interaction), appropriate error terms for performing the
tests at each time point were constructed as linear combinations of
the main plot and subplot mean,squares". - - e -

RESULTS AND CONCLUSIONS: There were no significant differences
among the three oral dosage forms for bioavailability as measured by
area under the curve at day four (p=0.12). For day one, the area
under the curve for Dexatrim was significantly higher than both
Acutrim and agueous solution (p=0.036), but there was no significant
difference between Acutrim and the agueous solution (p>0.05).
Significant differences in the shapes of the plasma concentration
time curves are indicated by the highly significant formulation by
time interaction (Table 2) and the plot of mean plasma levels
(Figure 1 and 2). These differences can also be seen from the
cémparisons of the three formulations at each time point as

presented in Table 1. : ‘ -

. F-23-53

;E, Date

Statistician I

Approved: W %}\ ?/23/?3

Murray. R. Selwyfi,- Ph.D. - Date

Director,
Statistics and Data Systens
.‘.M
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Records are on file and available for ingpection in the ocffices of
Research Statistics in Summit, New Jersey.,
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%Z} (sT-143-83)
Table 1

Mean Plasma Concentration by Time?*

Hour Acutrim Dexatrim Agueous Solution
0 0.0 a 0.0 a 0.0 a
0.5 24.1 a 4.9 b 34.8 a
1 45.5 a 44.0 a 75.3 b
2 64.7 a 95.1 b 104.0 b
3 71.3 a 119.9 b 96.9 ¢
4 66.7 a — 141.4 b - 81.0 a
6 77.3 a 154.1 b 60.2 a
8 73.6 a 117.2 b 41.9 ¢
12 70.7 a 79.7 a 19.7 b
16 61.4 a 42.1 b 98.4 ¢
24 18.5 a,b 7.6 a 28.7 b
48 20.8 a 9.1 a 13.6 a
72 26.1 a 8.7 a 14.0 a
73 63.9 a 49.2 a 54.7 a
) 74 84.6 a 101.2 a 83.5 a
K 76 84.4 a 136.9 b 80.4 a
77 92.7 a 152.9 b 143.6 b
78 90.0 a 149.5 b 134.7 b
80 89.4 a 131.1 b 109.2 ¢
81 90.8 a 125.7 b 158.0 ¢
82 B87.6 a 104.0 a 152.2 b
. B4 94.0 a 77.0 a 116.6 b
‘¢ 88 : 64.6 a 43.1 b 60.1 a,b
* 96 21.8 a 7.6 a 12.5 a
100 10.2 a 3.0 a 5.5 a

L L 2PN

*Means labeled with a common letter at each time point are not
significantly different (p>0.05).
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Table 2

Stetistical Analysis for
-.asma Concentrations

ANOVA
Source at ss s £ B
Subjects 11 159238 14476 6.07 0.003
Periods 2 9553 4777 2.00 0.16
Formulations 2 38603 19302 8.10 0.0003
Main plot error 20 — 47658 2383 . -
Times 24 1435450 59810 93,79 0.0001
Subject x Time 264 168349 638
Formulation x Time 48 307529 6407 17.29 0.0001
Period x Time 48 18320 382 1.03 0.42
Subplot error 458 169739 371

-

| LIRS
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Table 3

Area Under the Curve - Day 1
Analysis of Variance

source af ss Ms F P
Subjects 1 3000129 272739
Periods 2 26343 13172 0.16 0.85
Formulations 2 648301 324151 3,99 0.036
Error 19 1542254 81171
Mean
Acutrim 1378
Dexatrim 1709

Agqueous Soclution 1374

: - 95% Westlake Confidence Limits
Acutrim vs Dexatrim +31.4%
Acutrim vs Aqueous Solution F17.7%
Dexatrim vs Agqueous Solution +39.4%

¥ .
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Table 4

Area Under the Curve - Day 4
Analysis of Variance

Source af Sss MS F p
Subjects ‘ 11 6457559 587051
Periods 2 600890 300445 2.49 0.1
Formulations 2 563923 281962 2,33 0.12
Error 20 2417374 120869
Mean
Acutrim 1666
Dexatrim 1808

Aqueous Solution 1972

. 95% Westlake Confidence Limits
Acutrim vs Dexatrim 123.3%
Acutrim vs Agueous Solution +33.1%
Dexatrim vs Agueocus Solution +22.6%

-
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Figure 1

MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE
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Figure 2

MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE
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PHENYLPROPANOLAMINE ABSORPTION DURING ORAL ADMINISTRATION
FROM GASTROINTESTINAL THERAPEUTIC SYSTEMS - STUDIES 1 AND 2

OBJECTIVE: To compare the bicavailability and the profiles for
plasma levels for the following three oral dosage forms of
phenylpropanolamine:

(1) Acutrim OROS capsules

(2) Dexatrim 12 hour sustained release capsules

(3) Agueous solution

DESIGN: In study one, six subjects received 75 mg PPA HCL per
day from one of the oral dosage forms indicated above, for four
consecutive days during weeks one, three, and five of the study,
according to a 3 x 3 Latin square design. Blood samples were drawn
during day one, at 48 hours, and on day four of the dosing cycle and
assayed for phenylpropanolamine HCL.

In the second study, twelve subjects were included. This study
was essentially a replication of the first, although there were some
minor differences in blood sampling times.

STATISTICAL METHODS: The following parameters were analyzed by
analysis of variance (Grizzle)l:

Area under the curve for day one
Area under the curve for day four.

In addition, Westlake's confidence intervals2 were calculated for
each pair of dosage forms for these two parameters.

Plasma levels for those time points common to the two studies

were also analyzed by a repeated measures analysis of variance



(ANOVA)3’Q

. This analysis tests the null hypothesis of equality of
all formulation means, as well as parallelism of the response curves
over time (formulation by %time interaction). Comparisons between
formulations ai each time point were made using Student's t'tests.
Plasma values indicaied as "<6.2" were taken to be zero in all
analyses. Mean values for all time points are presented in Table 1
and Figures 1 th;ough 3.

Since the ANOVA table for the repeated measures analysis contains
several "error" terms, appropriate error terms for performing the
tests at each time point were constructed as linear combinations of
the main plot and subplot mean squaress’s.

RESULTS AND CONCLUSIONS: There were no significant differences
among the three oral dosage forms for bicavailability as measured by
area under the curve at day one or day four (p>0.05)., Significant
differences in the shapes of the plasma concentration time curves
are indicated by the highly significant formulation by time
interaction (Table 2) and the plot of mean plasma levels (Figures 1,
2 and 3), These differences can also be seen from the comparisons

of the three formulations at each time point as presented in

Table 1.
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Records are on file and available for inspection in the offices of
Research Statistics in Summit, New Jersey. ’
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Mean Plasma Concentration by Time

Acutrim

Table 1

(ST-144-83)

1

Hour Dexatrim Agqueous Solution
0 0.0 a 0.5 a 0.4 a
0.5 29.7 a 7.2 b 44.7 ¢
1 51.6 a 45 .4 a,b 81.1 b
2 68.6 a 93.4 b 106.7 b
3 72.8 a 119.3 b 101.8 ¢
4 69.4 a 151.4 b 85.3 ¢
52 77 .4 161.7 80.2
6 76.3 a 153.9 b 63.5 a
8 75.9 a 118.2 b 46.2 ¢

102 81.7 87.9 36.8

12 73.4 a 75.2 a 22.1 b
16 63.3 a 41.7 b 102.3 ¢
24 23,1 a,b 9.0 a 30.7 b
48 23.4 a 9.0 a 15.3 a
72 27.5 a 9.2 b 14.6 a,b
72.5%2 56,6 22.6 49.2

73 71.8 a 53.2 b 65.3 a,b
74 88.3 a 109.2 b 87.4 a
752 101.4 204.1 85 .1

76 92.0 a 162.1 b 77.3 ¢
77 96.7 a 166.1 b 131.3 ¢
78 93.3 a 155.3 b 129.3 ¢
80 91.7 a 131.0 b 105.7 a
813 90.9 125.7 158.0

82 96.1 a 99.1 a 148.5 b
832 116.0 72.1 124.4

84 99.8 a 75.3 b 115.3 ¢
862 92.8 49.6 81.8

88 69.1 a 41.4 b 62.9 a
96 25.0 a 9.2 b 15.1 a,b
100 12.5 a 3.8 a 7.3 a

1. Means labeled with a common letter at each time point are not

significantly different (p>.05).
2. Data from Study 1 only. No comparisons made between means.

3. Data from Study 2 only. No comparisons made between means.
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Table 2

Statistical Analysis for Plasma Concentrations

ANOVA

Source af §s MS F P
Experiments 1 17373 17373 1.47 0.24
Subjects (Experiment) 16 188710 11794

Periods 2 13208 6604 6.65 0.13
Period x Experiment 2 1987 993

Formulations 2 36496 18248 21.74 0.04
Formulation x Experiment 2 1678 839

Main plot error 28 48970 1749

Time 23 2047525 89023 201.19 0.0001
Period x Time 46 23896 519 1.17 0.20
Formulation x Time 46 503837 10953 24.75 0.0001

Sub plot error 1102 487614 442

o
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Table 3

Statistical Analysis for AUC

Day 1
ANOVA
Source af ss S 3 P
Experiments 1 238473 238473
Subject (Experiment) 16 3892064 243254
Periods 2 107969 53985 .63 0.61
Period x Experiment 2 170178 85089 1.35 0.28
Formulations 2 412082 206041 3.26 0.053
Formulation x Experiment 2 127953 63977 1,01 0.38
Error 27 1706313 63197
Mean
Acutrim 1343
Dexatrim 1598
Agqueous Solution 1364

95% Westlake Confidence Limits*
Acutrim vs. Dexatrim iZS.O%

Acutrim vs. Aqueous Solution +13.0%
Dexatrim vs., Agquecus Sclution 127.7%

*1imits based on pooled error term
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Table 4

Statistical Analysis for AUC

Day 4
ANOVA
Source af S8 MS F P
Experiments 1 658321 658321
Subject (Experiment) 16 7991833 499490
Periods 2 756517 378259 27.67 0.03
Period x Experiment 2 27335 13668 0.13 0.88
Formulations 2 132241 66121 0.48 0.68
FPormulation x Experiment 2 278046 139023 1.28 0.29
Error 28 3052864 109031
Mean
Acutrim 1649
Dexatrim 1732
Agueous Solution 1831
95% Westlake Confidence Limits*
\ Acutrim vs. Dexatrim +15.4%

Acutrim vs. Agueous Solution +19.9%
Dexatrim vs. Aqueous Solution +15.4%

*limits based on pooled error term
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FIGURE 1
'MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE

STUDIES ONE AND TWO COMBINED
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FIGURE 2
. MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE

DAY 1

STUDIES ONE AND TWO COMBINED
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. FIGURE 3
MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE

DAY 4

STUDIES ONE AND TWO COMBINED
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CONTENT UNIFORMITY RESULTS
(Ten Dosage Units)

Content :
Product Lot # Average (mg) C.V.(%) Range (mg)
Dexatrim MDF1280A 76.4 10.2 68.7-92.0
Dexatrim SDF282E 73.7 13.3 61.0-87.2
Dexatrim 583A 74.6 5.60 69.2-83:3
Dexatrim 583D 72.5 11.3 59.1-88.4
" Acutrim 335 74.1 1.50 72.2-76.1
Acutrim 336 75.7 2.70 72.0-78.6
Acutrim 337 78.3 2.32 75.7-81.8
Acutrim 341 74,3 2.17 72.3-76.1
Acutrim 344 75.6 2.94 72,.4-78.5
Acutrim 345 75.4 2.42 72.3-78.4




